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[ 0 1 1 3] -eLT, 3B3aiJi»K:J3^T, *#l>tt!$ 40 

w&z«*iflitt, »t*iB*»«i£¥* 1 oo^i®4 

•tfcfrfcfctfflBfcY-ZTH (01 WB) t U JK.££ 
3#l*lS:X*IEfr|ftifcU Xft. Z|M:«3MI£jBtt$ 



(8) ^2 00 1-281583 

1 4 

*= (24>i /6z ) / (2<f>i /0\ ) 

= <t>Z 01 /<t>\ 02 

^myt^mmzm-trnwrnumwrn^m. st 

[0105] **^)*2 30jt£ft^li, 82 

Witi-n>cDX'h&. 

[0 106] 

• • • (2) 

[0114] m-wiz-o^xit, ±EffiauRo«Wi*» 
ztt^isj^-eii-enx. y, z> ^^m^Lm 

(SiftBSCO^Tti. lute (a) stiOZW) WXftfi, 

fi, r (* ) ) fc>WM.Mvc^*. fcfc. *<oit£, 

a t /3 WiEtt*ft-ftl<0«lKOjE*l6|{=»UTR«*ttllI 0 
«\ r<OEIiZttOjE*mc*rLT«tHllO*»»t 



[0 115] SOt«l~6"C»i, :«Y-ZfIf*lT'# 
B<0»&tffoTJ3 0, *BH5#tt»a*lHl!B*> 
Di-flJttftfflfcY'-Zffifc LTV**. 

[ 0 1 1 6 ] #!5it0iJ^3t^«r«)S-tS^^ 
fflHW>*, WgolB (iSL«iB££tf. ) b*tilzm<ffi 

tfm%fr%zm&tz®&iz, maxsm-thtixts 

[0117] *»WCJBv^<tSg*flW«offiw 
®«{±B5ie ( a ) SfcJ: 93MIL. f^g^ZW^ 

&mm<omb%&. 

[0 118] tit* ROE (Ettf*^ 6 ^) fcOWt 
{S> fStfffii: LTSweattjg (®SS*f*S) S-ffifflL 
(W.C.Sweatt, "Mathematical equivalence between a h 
olographic optical element and an ultra-high index 
lens",J.0pt.Soc.Am > Vol.69.No.3(1979) ) , S^jSft 
= 587. 5 6nm ( d«) i U **5aWI**tJ3»t 
SiBS[ajf*V>'XW®l>f*= 1001. r-y^a=- 
3. 4 5fcU:.. 

[0119] =5rfc, T-^C9ie®$fLTV^V^*ftffi 
587. 5 6nm) fc*frt*<>*>S:*ieUT*4. £S 

[0120] <fc. iiftffl^flH^^t LT, 
C7) (b) £X'5-lt>tllZe rn i k e ^Jf^*<*> S . 

ZPZ e r n i k e ^^C^HUfc^r* . 
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(9) 



1 5 

x = RXcos(A) 
y = RXsin(A) 
Z = Dz 

+ D3 Rcos(A) + D4 Rsin(A) 

+ D5 
+ D8 



[0121] 



#^2001-281583 
1 6 



( R 2 -1 ) + D7 R 2 sin(2A) 



R 2 cos(2A) + D6 

R 3 cos(3A) + D 9 (3R 3 -2R)cos(A) 
+ Dio (3R 3 -2R) sin(A) + DnR 3 sin(3A) 
+ Di2R 4 cos(4A)-hDi3 (4R 4 — 3 R 2 ) cos(2A) 

+ D14 (6R 4 -6R 2 +1 ) +D15 (4R 4 -3R 2 ) sin(2A) 
-hDieR 4 sin(4A) 
+ D17R 5 cos(5A) +D18 <5R 5 -4R 3 ) cos(3A) 
+ D19 ( 1 0 R 5 - 1 2 R 3 + 3 R ) cos(A) 
+ D20 ( 1 OR 5 - 1 2 R 3 + 3 R ) sin(A) 
+ D21 (5R 5 -4R 3 )sin(3A) +D22R 5 sin(5A) . 
+ D23R 6 cos(6A) + D 2 4 (6R 6 - 5 R 4 ) cos(4A) 
+ D25 (15R 6 -20R? + 6R 2 ) cos(2A) 
4-D26 ( 2 0 R 6 —30 R 4 +12 R 2 -1) 
+ D27 ( 1 5 R 6 — 2 0 R 4 + 6 R 2 ) sin(2A) 
+ D28 ( 6R 6 -5R 4 ) sin(4A) -hD 2 9R 6 sin(6A) 



4 , D& , De . D10O, D11, D12, D13, Dm, D 
20, D21, Dzv-trtm+Z. 

[0122] tnmtmnmt ix. <x^m^ ( c ) * 

Z = C 2 
+ C3 y+C4 I x I 



■ ■ • (b) 

[0 12 3] Z = ££CnnXY.0l]i: LT, k = 7 {7<X 
[0124] 



y 2 + Ce y 
y 3 + C9 y J 



+ C5 
+ Ce 

+ Ci 2 y 4 . + Ci 3 y 3 
+ Cny 5 + Ciey 4 

+ C 23 y 6 +C24y 5 

+ C3oy 7 + C 3 iy 6 
+ C34y 3 x' 



x I + C? x 2 
I x I +C10 y x 2 



+ C11 I x 3 I 



ftiBTllBB«3&«*a«ixTV^*«, ±12 ( b ) 5*. 

[0125] (XIW 1 ) i^H)|fiWcO^S3t^c7)3t 
W££OY-Z¥ffi[3 (BJjgaE*|ftfiBrt{c*5»t6HrBB 
0 ) £ @ 1 fcSR* . £ 0D^43fc¥&^*TO* 5 4°, 

[0126] Z<r>H&Bt&ft 1 0<0««Ji/ H^L&t^ 



I x I +Ci4y 2 x 2 +Cisy |.x 3 I -f-Cie-x 4 
I x I +Ci9y 3 x 2 + C 2 oy 2 I x 3 I 

+ C2iy x 4 + C22 I x 5 I 
I x I + C 25 y 4 x 2 +C2ey 3 I x 3 I 

+ C2?y 2 x 4 +C2ey I x 5 I +C29X 6 
I x I +C32y 5 x 2 + C 3 3y 4 I x 3 I 
1 +C35y 2 I x* I +C 3 6yx 6 +C37 I xP I 

•••(c) 



[0127] Z<D%&%&%1 OCOmtt. fflillfr 

laaaiit, *ir»ihir* m2mm2Tx*ffij& 

#B2R. m3SW® (£Rlt) 3R. S43iSI4T 

m^2d^t^&th. 
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17 18 

[0 128]3tjlSl lfcLT, LED, LD^ffifflt* W.mX*l> f*>t>X'i>£^tf. b%&* 

§ s . tmm&Kmz mm ixty-^th^ ^^mmw^^wzx^ h <r>ximim l znR>\.*? 

ti, mm. ®2l,Z7ik-tX.ot,ZiiXl,££\,\ 02£*>^ -tw 

T, Sfifcftft, 0fl*.Jf5 0 0 nmV.TntiL&CDleZKfti [0136] £<3jlMM<0»fc^ 1 OnmtttZ^ 

&%mtvxa2 1 h%m?vx±22<mim,z-3- m%&%*ffif$.Lx^&<?>x\ ftmHzit'<izmzM& 

ftifcKft, mttfeOOnrnVlkcVftZR £2&£WMU 3£»*'MHL ffin^MfcTS*. £ 

w$-t*-i>^?n^>y^s5-25S-sft7-'jxA*^ tz. %&&%tf>j>^<r)x*&wmmimi)Wmx'$ . SI 
-r -r y/Lt ^£ . * lt , b^® lis, rxm i io [ o 1 3 7 ] tti , mmfr&x 1 »«3i£#* 

1r , Gftjgl la *, **v«i3fcS7 , 'JXA2K 3t T20R»f, X* xi~X'l 0R»0>if4EIR*tL'O>* 

[01 293 dW^tciO, RGBftfcjtaBteSSM ft L D eo^^lSd X * jtSBKISR 1 0WK8W&> 

HiRl/Or^RG BfflataraaWBlfcJ: 0 . ttfMWCS r fcm>*7~feffl'£8o*3R»iH (£RSffi) 3 RO 
^%&m%Zbt,ZRGBytt7)Zix?tL£m%£ffltZ>. 0 , j&Bift^«t:tJ»t4«ffl«ft*ll 

[0 1 303 (2&7CX*^) 12hLTO IE I/O**. 

<o*><OiW£|£ffl^Sifc#T'#l>a { , tfHPFl 0- 20 [0 1 383 tit* RWWflfcajifWBtrltfeMI^ 

20 2 26^TB!*S<iTvVsJ:a*v-f^n^yS 2T(3T, 3R) *<&£<9T\ 3fc^£flfJftt&iB§& 

•cuaarc**. RStfpffls^RWffffltu^o. 

[01313 £<d*3£, mmmmx, wmmtt. 1013934^ anteHEtt, w&mmzmix, 

*+*0«ffiffl?&*. 2»5Ev>f?cre5'V.x**-*-«> *|QtWr»i. ^DWffl'&iRSfclfllE-r&III 

lW*>¥ffl0«:BI3fcjj*-f. £*50TCtt, S5-SP3 4 C*f*fl|i*#*Wr*re, 2&^fclI»tiEtt*llfill, 

J YiJlilCS^S h-y 3 3t«3 21: TV**. 

aSBL. *^+BI»3 2*X|lrtri»lKJK^&b-^9>' 30 [ 0 1 4 0 J 2&76t£K<J*g£X* 5 5- 1 2<F> 

A'-3 lTJ1#3 0»CjllSLT. Ks/g^<-3 3« fWlfltt. <£x = ±7. 95* . 4>y = ±3. 20' T 

0O-C'<O»tJ; , 37k¥^3iE (X^r|6j^3E) . h— xa J>9s IE&$#twJ8®rf 6X*^ 

iwi39W®!G»fcJ:9»SjtSE (Y^rsj^ 6 5%g£tcttLT&&3£W*f 7-?iM 

*) -tzkoizix^i. xnm*ftmx\ 2Wffl%m$l%&. 

[0 1 323 -ffUC KJffiBS:»i*fflft^l3lK£ffl& ?£fc*<T"£S (X^XJff yS7-ihft^x = 

(XV &Z**i-k.lXtiimi-Z>i8r&\Z. ±12. 2* Wfi«*>6 5%#, X^rnXlOjtStdMfS: 

St^-ria^^f^nv^y^df^^iKWffl?: lffi 5-iBftJI*y = ±4. 93* «®H<06 5%tf. Y% 

3 4ll)mtz%\,il. fflMbZ&Wffltmx^vl-cDffi $l0)M&z<m%$7-fflxft<i>y=±3. 20 

m±M$ii%\,wx\ %&mmmtimiE®mt:ftr>& 40 • . ) . 

B* ft 5r<3t»3ROflWE**«tC"C* [01413 X^yi5- 1 2 Ojth-ft^^Sfe^jS 

[0 1 3 3 3 53«^£ffilcW&!n_t± Jg^-&, tt«3K¥*Sr fT—9*M ydV vXlzth 

m,<r>x%ftes t>\ v&tzmjnL-t&zttfm u\ wi, m&yt¥m>?yx<nT<xh-i/ay*miZ 

[0 1 343 6s £45° Q&mWbh. *mtm<0£ o JC, «H»*s)e»<03l» 

ZCD3ztt-cr>±.mcr>4 5° ZMttt. m C^mSrRWfl ^7-Sr*"f &ffi«9+ftfctt^4fflfflWffi4 Tfcjg&ft 

0fC*i, <9 s = 2 0 • T*t . Kft* . 

[01353 wmmzwmm-fhx^^irn [ o 1 4 2 3 =srfc, mmx&mzx 'om^tuwwA 
rnift<nwfot£v<nKm%&.x-i>. Wkkmmfirf& 50 %mb*mwm.mz^th%fmfc^MKs. 
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1 0 1 4 3 ] «*3l»*t:t-^SE»«IB*»fc 

*5R«3tai«NA«, XfffltfO. 16 V YJW0. 
1 9T*4. 

[ o 1 4 4 ] <w=. ctfMatffiwsegco^'Cifi^* 

T2«5E«tWJftLTV^*«,'ll*W>ri/-)iait 15SC 
[0 14 5] ;it'(iX#^^X*|6jO^-ffi= 

MZX*v1-l 2^X#|«Q«^*Y#|fy^|?Sfc IT 

[0146] ($ttffl2 ) i^SOttf^jetEJ^WBI 
lk|B|«OiaSr04K^t. C«»jaE*s»lfc>*TOS 
54' . SEB«4 2' X'ht. 

[0147] z<r)im%&?k i ocoffltsis, mm i k 

2^7t^t ISflt^ 

[0148] ewes*** i ocomiz. fCM 1 1 

<50?St^^«ffi (»?tSEffl) fcl'JSJimiBff, SB 
liSaffllT, SSIRWSIR. JB2»iMB2TeilWi 

ff*fc:«*lfc*«3fc«. 2<WpX4Mri-l 2TR»fl!l*J 
S*i4.-RS«B|filSn>I:3l6Ji, S83iSSS3T\ W2K 
WB2R. SI3RWffi (£Ktt) 3R, ?&4i&flH4T 

xm&zti&mx&mz];; mmmzmitem. 
10 14 9] znmwn. mm i j o f 7-?im 

iWi^^SM 2(C*U/C. X*|6J. Y#[6] 
£X * * y 5 ?-Sft«»B<0tt 7 0 %C*t LT f 7- 

[0 150] =5:i5. fah-xa^^yhD-za 

wairc* s r >j xa i o k ifctiEif an«tc wx 
zmmttitf. t 7-9*t4 yevvxmti^zfai. 

[0151] (mmm3 ) zcommm^^^t^com 

1 k R««0*H 5 K^f . i <7)7!E&tt¥%cr>*¥mfi 
54' . SiSBft4 2' T'&O. 3t<f|4n¥ScO*^$«i 
0 lmmtM. 

[0152] COjfcaaBBR'l OOtfJfcte. gtfcH 1 , 

2 k pure* o . ®*L%^%ffi®!g£mzmz£ *) , 



(11) ^2 00 1-2 81 583 

2 0 

WMRfi-fcjEtrjifiaBi lfcwsasju 

[0153] C«SBBI£*» 1 OtftffcSSJi. iXMl 1 *> 
io0^U=3rv^iB (ilMffi) (cHtNHGKilir?. IB 
1M1T, fjllR8«lR, ^2S3iM2TT'ffifiic 

zti&Mftmmz£Vftmittfw&mzzti&. m- 

ffltl,z2tLt:%3ffltli. 2 Ktcx * -v -M 2 X'%.%1MlO\ 
10 JOtflflSftfciltfi. »3^B3T\ »2R 

»iS2R, m3mm i-tsua) 3r, m4jS3Sffl4T 

ffi^2^7C^Stl». 

[0154] £tf>*ltWtt. ®S££IB$I (tf»zfy)ff> 

. a^3iEHT^af^c*s-c# s ct a euros?** 
tewx (x^ri6jo±^S*i6], Y^ri6joiJ^^-|6i 

[0155] (XMiM4 ) c\<rmmmm&3h<m 
20 i ki«i«co0Sr@6{c^-t. ;<o^aei£^«o*Tfflft 

4 7' . SEHftSe" X'h*)s *fil6]#SO^:g$(i: 
01. ImmtfcS. 

[ o 1 5 6 ] z coaz&%&& i o c7)fl?fi£(i. mum 1 ~ 
3o@es^fc^T, yyxAi otx^ti 2<oot 

DOE (EISHmH 1 ) 1 3SriSlL.-C^4tcOT*J> 

tr**i l&BWBcnt. *««^tcictfc2<X7B« 

30 -t&i>c7)X't>&. 

1 0 1 5 7 3 £*5jg***5R 1 0<03tK«i.^jSl 1 

• ljg^HlT, SirailR, ^23i3gffi2T s X* 
A-M 2i|cOfflt@*fHl 4Sr»»tfcDOE 1 3T'fi?)$ 

ffitKSnfcJtiBJtttt. 2<JC7EX**-M2TR»flWl 
Sill.. R»«lfllSiifc*Ji. XdfA-M 2fl0lWHfcHl 
jffffil4^|g{t^D0E l 3, SI 338*83 T\ ^2R 
WH2R, «3RltB (^Rit) 3R. m4jgj§®4T 

ffi$r2»:7C^S-tl». 

[0158] zommmu. r y i o t x> 1 

ELfctwc* 1 }. *«i lfrbffig&mizfofromx. 
mmmx\. mm^m^taixx^i- 1 2^^ 
outx^^i 2frb&m&mz}jitth&nmii 
x\ doe 1 3<rrtm*%ytbz.o\ l zi,x\^. 

[0 159]**}. 2»5cx^f- 1 2kUT-7^^a 
50 S^SrXdfA-^1 2Ofta^ J ^«0Mmk UTffifflt 
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[0160] (XJtM5 ) £0>5^W»jiaBte¥iR*)0 

iat«i~3tf5SEK:*j^T. jtasi ltruxA 

1 OOfllCDOE 1 3*SIl/C&*t»«>-Cfe9. 

1 1 fclWSSaiU ««1g^CJEtfc2<X7CjeiE (5* 
^X^r-vy) ?rfifo^fcT\ «Wte¥*tf>1!ttrtf>lm*> 

[01613 znmzK&a 1 0O«, ftill 1*» 

yxx, i offlwffltnitifni 4Sria»tfeDOE 1 3 . » 

HaaiBlT, SSlK&tffllR. JS2aiMS2'rc«lJa 

8*14. R»flWl$*lfc&ii. §53iSjSB3T\ £S2£ 
StM2R, SS3KHtE (£R») 3R» SS4iSiSffi4T 

[0162] iOHJfeWi. ftiil 1 fcT'JXA 1 OiO 

isntDOE 1 3*e«l. amtfrmom&zmjEi 
[01633 (gmme > c^js^co^set^wei 

8 2* .X4Mr"J-0)**3iitf 2. 6mm<7)l&7GjtS* 
»1 



(12) #^2 00 1-2 81583 

2 2 

[0164]; <Ojtaefc¥# 1 0 OfllfiWi, HJfcfllJ 1 b 

( x^r(6] ) c 1 »:7c^$s:ff 3 z t x\ mm 

<C4HUCK UJtm 1 ffi4 T*»fett#<0 1 0 m m^ttgO 
«^HBft:*l«Ltl063lElB«r 1 <K7SSEt4 ±><nXh 

*. 

[0 1 6 5 3 .Itf)JSBKsP3!U 0?)ftS8ti, X81 l*» 

10 4>b*l*v>mo (K^sn) izm&mmmx< % 
laaniT, t&immiR. »2«UB2T"Cfli« 

■ ffl2R. mmm (±m) 3r, m4^B4T-c- 

£ 1 <^7Cjt3Ef & . 

[0 1 663 CLOSdtWtt. ±^3E^|6] ( X^TIfiJ) «, 

[01671 jaTtitesasw i-txnmwm-—? 

(vyXr—?) Sr^t. dix^^+O "FFS" tig 
EMffl. "RS" JiRStSL "DOE" liUlflrB** 



[0 1683 
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23 

FFS® 
C 4 -2.2371X10' 2 Ce 
Cio 6.5994X10" 4 Cn 
C15 -1.4706X10- 5 Cn 
C21 -3.9919X10; 5 C22 
C26 1.1244X10" 4 C28 

FFS® 
C 4 3.3846X10-2 Ce 
Cio -5.0879X10" 3 C11 
C15 -1.1206X10" 3 Cir 
C21 -2.6497X10" 4 C22 
C26 4.9022X10" 4 C28 

FFS© 
C 4 -5.0621X10" 1 Ce 
Cio -8. 7768x10" 3 C11 
C15 2.6434X10-2 

OWMl) 

X 0.00 
a 0.00 



X 
a 

X 
a 

X 
a 

X 
a 

X 
a 

X 
a 



0.00 
-45.15 

0.00 
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fl'l><6) 
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0 0.00 



Z 
r 

Z 
r 

Z 
r 

Z 
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